Fibronectin degradation by human gastric carcinoma cell lines and its associated proteases in relation to stromal invasion in nude mice.
The invasiveness of human gastric carcinoma cell lines (MKN45 and MKN28) in the subcutaneous tissue of nude mice and the degrading capacities of extracellular matrix (ECM) were studied. MKN45 cells were more invasive than were the MKN28 cells. Immunostaining revealed dense lamellar accumulation of fibronectin (FN) around the tumors. Along the front of the invasive MKN45 growth, however, the FN fibers were discontinuous and/or had completely vanished; the MKN28 tumor showed no FN fiber disconnection. ECM components other than FN never displayed such peritumoral massive accumulation. Cocultivation of human fibroblasts with MKN45 cells, more evidently than with MKN28 cells, revealed degradation of FN produced by fibroblasts in contact with each tumor. Both cell lines produced several FN-degrading enzymes in serum-free cultures. Proteases from the MKN45 medium were more active than were those of MKN28 in urokinase-type plasminogen activator (uPA) and metal-dependent serine proteinase-like proteases of 75 and 68 kDa in molecular weight (MW). Type I collagen-degrading 48-kDa protease was also detected from MKN45 medium but not from the MKN28 medium. MKN28 cells secreted other kinds of FN-degrading enzymes, estimated at approximate MWs of 29 and 100-150 kDa. We found no distinct differences in capacity to produce ECM components or ability to adhere to purified ECM components between these two cell lines. From these results we conclude that the stromal invasion of these cells into the subcutaneous tissue of nude mice is profoundly related to their FN-degrading capability. This capability may be catalyzed by uPA and/or metal-dependent serine proteinase-like proteases of 75 and 68 kDa.